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Correlation of spatial distribution and habitat factors of Firmiana danxiaensis
based on GeoDetector

WU Jia-rong, WEI Bao-jing, HU Xi-jun™!, ZHU Man-le, LI Rui-zhi, FENG Xue-chen

(School of Landscape Architecture, Central South University of Forestry and Technology, Changsha 410000, China)

Abstract Firmiana danxiaensis is an endemic species of Danxia landform in China. ldentifying the main environmental
driving factors affecting its distribution can provide scientific basis for protecting F. danxiaensis and its habitat. This research
took the F. danxiaens Nature Reserve in Nanxiong City and the Guangdong Danxia Mountain Tourism Scenic Area (core
scenic area) as research areas, and used GeoDetector to analyze the correlation (measured by g value) between the spatial
distribution of F. danxiaens and its habitat factors of the two place, the analysis factors included geographical elements
(geomorphological type, soil subtype, elevation, slope, aspect) and climatic elements (annual precipitation and annual sunlig ht
ratio, mean annual relative humidity and mean annual wind speed). The research results showed that the main habitat factors
affecting the spatial distribution of F. danxiaensis were soil subtype, annual sunslight ratios and geomorphologic genesis ty pe.
Among them, the q values of soil subtype, annual sunlight ratios and geomorphologic genesis types were higher than the mean
values of all factors in the correlation analysis of various factors in the habitat of F. danxiaensis. In the pairwise combination
of habitat factors, the interaction between geomorphologic genesis types N annual sunlight ratios and soil subtypes N annual
sunlight ratios was enhanced by two factors and the g value was greater than the mean value of all combinations which
showing a strong correlation. Compared with other factors, the g value of soil subtypes, annual sunlight ratios and
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geomorphologic genesis types were significantly different in the ecological detection of spatial distribution correlation of F.
danxiaensis. The spatial distribution of F. danxiaensis was significantly correlated with soil subtypes, geomorphologic genesis
types and annual sunlight ratios, which also indicated that the GeoDetector provided useful methods for vegetation habitat
factor analysis and species distribution prediction.

Key words Firmiana danxiaensis; habitat factor; GeoDetector; spatial correlation
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Fig.1 Area of Firminana danxiaens Nature Reserve in Nanxiong City, Guangdong! '],
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Fig.2 Danxia Mountain Tourism Scenic (core scenic area) in Guangdong Province! 4151,
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Fig.3 Habitat factors of Firminana danxiaens Nature Reserve in Nanxiong City and spatial distribution of Firminana danxiaens.
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a) MR ZS KR 25 B Geomorphologic genesis type; b) i 2 Elevation; ¢) 3% Slope; d) 37 Aspect; e) + 3173 Soil subtypes; f) +
178 47 3574 Land cover type; g) fE# %7K Annual average precipitation; h) 4F H &I %t Annual sunlight ratio; i) £E$4H% % FE Mean
annual relative humidity (RH); j) #£3JX# Mean annual wind speed; k) #3J5 i Mean annual temperature; m) #5485 i 23 [8] 43 A5 %
J% Spatial distribution density of Firminana danxiaens. F11_C: %4 Valley plain; F11_F: {214 #1221 Erosion-denudation
sustained-low-mountain; F31_Ad_1: & {h3|1h 722k FLBZ Erosion-denudation-gentle low-hilly; F31_Ad_2: ##2°FJ& Alluvial plain;
F41_Ad: {2030 F 2K =% Erosion-denudation-gentle low-hilly; F41_A:e {2 {3~ 22{% 111 Erosion-denudation-gentle low-
mountain; F51_Af: {2131 1L Erosion-denudation steep-low-mountain; F52_Af: {23 BEH 1l Erosion-denudation steep-
middle-mountain. 35: /K %/ 3 Reservoir / Ponds; 36: JAl ¥ River; 41: /KH Paddy; 42: 2 Dry land; 51: JE{E#: Residential land;
66: #f1 Bare soil; 101: 4% IH-#k Evergreen broad-leaved forest; 103: # 4%k Evergreen coniferous forest; 105: %[ ¥ 5C #k
Mixed wood; 109: Fr AR Arbor garden-plot. SYSDT: & H /KL Percogenic paddy soil; QYSDT: # & /KFEL Gleyed paddy soil;
HR: 403 Red soil; SDT: /Kf&1 Paddy soil; ZYSDT: ¥ & /K#& L Periodical waterlogged paddy soil; SHXZST: K 45 5 4
Calcareous purple soil; YR: #53%E Yellow soil; YHR: #4103 Yellow-red soil. N [F] The same below.

B4 T7ARTFE LRI X (05X & A2 B R 7 B B2 A AR 1 22 18] 3 A

Fig.4 Habitat factors of Danxia Mountain Tourism Scenic (core scenic area) in Guangdong Province and spatial distribution of Firminana danxiaens.
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21 JTHREEAEEREFZEARPRNAEBREEREFHEXME
211 HEERZESHEEEFRHEXME

JE IE M BE PRI 28 1) 5 S IR BRI AR AR, DA B P R 0 P S AE A AR B8 (R 7 5 P R A A A [
SPARRIASEE (BN g {B) o SR EWH. REWK (0.706) >FEHER % (0.671) >mEFfE (0.584) >
SR (0.569) >HIFHIEA B EA (0.539) >4EHRE (0.454) >4EXFEK (0.441) >4EHHHE
SHEE (0.376) > MR (0.359) >HE (0.060) >Him (0.026) . Htknl &, HIEWHKLY
FHESFEAR 23 (8] 73 AR AR G PE it 4F HERET S, . E3R0R . RS R 2R g E R FIE
(0.479) , UiW5 R MEPEER 0P EE AR AR 25 6] 0 A A SR MR I B, X5 — MR B AR SR IR T Rl AR AT
T 75 A A A= 458 38 B IR 1A i X ) 1781,
212 HEERZEAS G EEEERFXEMMEXME

JE s b BRI 2% 10 52 TAE AR S B e A R S5 SR T (BR 1), MORMREERSRI 4 HAHAEHME
B A i MBS B RN H BN % (0.843) . 4 H BRI NERSRIE (0.840) . &N
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FEHEN % (0.839) . LI RNEH IR E (0.812) , HAZHAEH N HIAH M 5 2% 91 8 XA 1 1
SR GG T SR PRI 28 AN AZ AR PRI 2% i 25 AR B, r P R A A 1 RS OR8N R
AR 2 () o A B B2 i T A AR BE IR 1, Ui B AE 4 H R ORI X35, 5 R AR 2 1) 4 A 5 3 3R 7
25 IR 28 7R A - 458 0 2K F A 5 P A

Rl FEREPHE RGNS E SRR X A EAE FH BRI A8 43 47 45 21

Table 1 Interaction detector analysis results of the Firminana danxiaens county-level nature reserves in Nanxiong City

BT
Habitat A B C D E F G H I J
factor
B 0.732*
C 0.547 0.731*
D 0.617 0.789* 0.606
E 0.547 0.709* 0.378 0.588
F 0.543 0.709* 0.378 0.590 0.092
G 0.598 0.771 0.555 0.643 0.452 0.468
H 0.843%* 0.812%* 0.803** 0.839%* 0.697 0.690 0.810%*
1 0.543 0.716* 0.522 0.609 0.380 0.388 0.463 0.705*
J 0.628 0.788* 0.642 0.675 0.580 0.585 0.663 0.840%* 0.578
K 0.610 0.742* 0.591 0.656 0.467 0.478 0.504 0.770* 0.473 0.586

A: MRS RE 227 Genetic type of geomorphologic shape; B: 133837 3% Soil subtype; C: -1 #7257 Land-cover type; D: = #2 Elevation;
E: 3% Slope; F: 3] Aspect; G: “E¥4JF%7K Annual average precipitation; H: 4 H &I % Annual sunlight hours; I: =31 %} ¥ZE Mean annual
relative humidity; J: £F34Jf Mean annual temperature; K: 33 X(i# Mean annual wind speed. *P<0.05; **P<0.01. ~[F The same below.

213 ETTRMER
% 2 ATULEWH, FEEPHEAT S WA SR T 2 (85 PF R FE AR 23 6] 0 A 1 R BRAE 3 Y, Hak #
0.05 BE MK, KOAFGHEFHEE WAL AESE R+ 2 (8] 5 PFEAG R 22 (8] 0 A A S B A B 2 7
gEE S MR TR R, HIEWSE, FHREE. . EHEE. WSTESRKE RS S
A 1) 7 18] 43 A B B A 5 35 B AH O .
2 MEPT BRI L AR X AL A R 58 4 45 SR

Table 2 Ecological detector analysis results of the Firminana danxiaens county-level nature reserves in Nanxiong City

ASEH T
Habitat A B C D E F G H I J
factor
B Y
C Y Y
D Y Y Y
E Y Y Y Y
F Y Y Y Y Y
G Y Y Y Y Y Y
H Y Y Y Y Y Y Y
1 Y Y Y Y Y Y Y Y
J Y Y Y Y Y Y Y Y Y
K Y Y Y Y Y Y Y Y Y Y
W% %% Significant difference. T[] The same below.

22 I'FABWKRKERSEX (ZOERX ) WASBEEERFHEXE
221 AEER=ESHESEEFHEXM

JE o b BRI S 1) 73 7 S Rl F RIS A, PEAN PR L & AR B TR 1 5 PF 5 R A 2 1) 43 AT () AH DR P
(q i) - 53R HIEWE (0.444) >EHMEEL (0.436) >HuFH A RIE LT (0.406) >4
FE7K (0.137) >EMMIEE (0.112) > AR (0.097) >&FfE (0.083) >4 & (0.037)
>EWAIR (0.037) > (0.013) >FEHKGE (0.006) o HHULATHI, 3K 5 )& R 25 6 5
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A S M et AR H RIS 2. MR SRR g EEE M (0.181) , S5FFE L FHEE
A 2% ) 43 A K 5 1 B 5k, 3K — M AR A B BT NI S T S A AR AR 8 3 B 32 R P BT X I U8, S
B FH ES A AR 2 B) o A 5 RIS AR H R 2. PHE SR B BRI A e .
222 AEERZEASASEEEERFRENHEXE

JE s M BRI 2% 1 52 TAE AR B B e A R S5 SR T (3R 3) , MHOCMEESR 4 HA HAEH ML
BT e MR A R 2R B NAE H B I % (0.658) . T3 N4 H IR % (0.653) . i
ENFEWFEK (0.621)  HIEWRNHSIEAERF LR (0.616) , Hr, HEIENEFEAKRIA
AL Mg o, v DAHERR LA CPE VR, HRA BAE A B IR T 3 R IR 735k . 256 90 57 I A
TR 25 FNAZ T AR BRI A8 10 25 SRR B, PHE 0 A H REESE 25080 - 398 50 286 P35 4G AR 2 1] 43 A1 1 5
g T AR BT R 1, Ul B AE A H BRI BRI ) X 38, P ER R A 2 18] 23 A 5 b 30 TR 25 s DR 288 2R A 1 33 I
I3 B AH DM B e

#3  FHEILARIEREIX (X)) 38 HAE #4445

Table 3 Interaction detector analysis results of Danxia Mountain Tourism Scenic Area (core scenic area)

R T
Habitat A B C D E F G H 1 J
factor
B 0.616%*
C 0.485 0.506*
D 0.468 0.524* 0.147
E 0.430 0.459 0.116 0.101
F 0.417 0.451 0.115 0.097 0.060
G 0.591* 0.621%* 0.272 0.256 0.198 0.150
H 0.658%** 0.653%* 0.531* 0.535%* 0.477 0.463 0.555%*
1 0.536* 0.511* 0.260 0.243 0.185 0.124 0.161 0.494
J 0.511* 0.520* 0.184 0.159 0.085 0.054 0.273 0.537* 0.157
K 0.433 0.460 0.112 0.127 0.075 0.022 0.198 0.477 0.124 0.037

223 ETRMER
HE 4 AR, PHELN LB R ERE . LB g SRR E AR . LI AI4E
H R 250, 3 B RN 3 AR 33 ) R0 4 35 XU 2 [8) 55 PF 85 R A 25 1) 29 A R DR BRAE 38 R N, 3R B B
(Al 7 2 18] 5 PF S AR A 25 6] 43 A7 A OCPEAS B AT 6 3 22 55 FHER (L AR i IR 2 8] 45 PF 85 4 A 25 1) 43
A ORBRAE Y, R F 2 [\ 5 PFEAEM R ARG R EE R, 4605 LB
SRR, IR, FHBRE . MRS B SRR S P B AE AR A 8] o A B AT S B AE O .
#4 FHELFRIERER (RUERK) LGRS 0T R

Table 4 Ecological detector analysis results of Danxia Mountain Tourism Scenic Area (Core scenic area)

A B
Habitat A B C D E F G H 1 J K
factor
B Y
C Y Y
D Y Y N
E Y Y Y Y
F Y Y Y Y Y
G Y Y Y Y Y Y
H Y N Y Y Y Y Y
1 Y Y N Y Y Y Y Y
J Y Y Y Y N Y Y Y Y
K Y Y Y Y Y N Y Y Y Y
N: NEAERFEZESR No significant difference.
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MRESE) A Be SE AN AE A L U L AR AR X . AR AR O I AR (BEKL R, &
PR OBORE. BEmAE) MUERAE b, N T LI, MRS A LR R A, XU, A
XA RE AR T, b He S P B AR A TR A (AR SR o G RR MY, — U I AR e D 1 R AR 5T
IR W B AR A, TV AE AR B PR P R SRR L AE H BRI SRS R SR R LR
F AR ORYE . RIE, A2 5 SR P B A T A 1 AR X AR T o, N X T O s, E
MIEEAER R T AT, KA. 3. NIV EZENRmE T, X5HMCARE TSR B,
35 1) TP AT ) VS 7 35 A IX BN B 7 i 22

AW FRY], FFE LS RS B R P AR R Y S A ZE R, PR AT AR AR T 2
W MRAR R A e B /N T B P R T B P A A B S AP, S A B S M ) R T R
RKE, MUEMESHE TR q ERART R, B R HEST AR BAE RIS XA T 1
WO, TSR AE XU T AR MR 5, R BT R AR W RE T S S AR AR, X S R
S U4 BB — B, 32 W M B PR 38 B R A R TR 4 AT L TR A 43 A S E T SR A
Rk

X P R R A S5 R (R AT 75 3 — AP BRAIE o ARSI U4 I R DG M 5 R TR ) T B EE R
XARES H AT R BT AR B AN E BT AR B B A 0%, AT DASE Atk 42 9 H IR ALy .
SRR L . A B AL PO EIR NG BT R, AR FUALAE TR XA b B A R AR AL
JRI SR SRR BB SR B S AR R TS P R T 00 A R A B R S R R A v R A
i P KR AE T IO LA M, ANTIO A HH P 2 R P A 85 15 5 /0 B A 5% s T AR AR A
POIIRE RS KA X R 43 A 565 5 T A B N Dy 22 3R P2 280 g iy (R 7 AH DG VR 7, ol st — 2 R F
T e Fi4h, HERERI S A B N R R, & EAERUR E 2R, AR A F B O E LA ANF
SRS RN g EOFAR S 2 — 8 2R 2 Sl AN R B HUNE AT EIRAKIWET .

R M Gk

S 3wk
[1] REE, BB, T8k, %, SHEBRBASESWEBE L. EMEHErE, 2018, 26 (11) @ 1168-1179 [Wu X-T,

Chen L, Wang M-Q, et al. Population structure and genetic divergence in Firmiana danxiaensis. Biodiversity Science, 2018,
26 (11D = 1168-1179]

[2] sk#k, ARG, BerA, . BRI EAENR TR, ML SIREERE, 2018, 34 (6) : 51-55 [Zhang
W, Huang Y-T, Zhong P-S, et al. Study on the characteristics of seed germination of the endangered plant Firmiana
danxiaensis. Forestry and Environmental Science, 2018, 34 (6) : 51-55]

[8]1 BIRSC, Rk, TARERESRPTFEEDEILGA. @A EAERR, 2003, 22 (2) @ 39-42 [Liao Q-W, Zhu B-
Z. National key protected wild plants and their distribution in Guangdong. Central South Forest Inventory and Planning, 2003, 22
(2) : 39-42]

[4] A, X, RSIE.  HEEEFHE R AR AR, SRR KR, 1987, 8 (3) ¢ 1-5 [Xu X-H, Qiu H-
X, Xu S-J. New species and variety of Sterculiaceae from China. Journal of South China Agricultural University, 1987, 8
(3) : 1-5]

[5] B&HLL, GkkE. FHEEMN S S E A%, BoHHR, 2015, AO01 [Liao CH, Zhang QX. Firmiana danxiaensis dwell in
Cangshi village, Quan’an town. Shaoguan Daily, 2015, AO01]

[6] Zmeze, WRBCEL  &R4iky, 5. BUNRREEET R AR REVE RO X R R . R AR AR, 2015, 36 (12) & 28-
31 [Luo X-Y, Chen Q-H, Cai C-R, et al. Analysis on geographical elements of the community of plant species with extremely
small population Firmiana danxiaensis. Journal of Shaoguan University, 2015, 36 (12) : 28-31]

[7] BREAAS, @24, Dwex, 5. PR UEZX2EEUE RIS BRI R A R SR SR AT R, 2017,
37 (10> : 1585-1592 [Ouyang J, Peng H, Luo X-Y, et al. Environmental features of the micro-landforms of the spatial
distribution of the National Rare Species of on the Danxiashan Mountain. Scientia Geographica Sinica, 2017, 37 (10) : 1585-
1592]

[8] £, #RA, PmE, 5. HET Maxent BEEFHE L E K Y E R R XXM BEE YT B AGA RSO, Mol R



RAKRAE He MBI EE 00 B AR AR 2 8] A 5 A B A SR 11

%, 2019, 55 (8) : 19-27 [Wang W, YangJ-J, Luo X-Y, etal. Assessment of potential habitat for Firmiana danxiaensis,
a plant species with extremely small population in Danxiashan national nature reserve based on Maxent model. Scientia Silvae Sinicae,
2019, 55 (8) : 19-27]
[0] EIiEME, B Z%E, KiZVE, . EHT GIS SRS AEEA AEMAZE A LB E RS . HWEEHR, 2019, 74
(5) : 1025-1039 [Wang Z-H, Jiang Y-J, Zhang Y-Z, etal. Spatial distribution and driving factors of karst rocky desertification
based on GIS and GeoDetectors. Acta Geographica Sinica, 2019, 74 (5) : 1025-1039]

[10] XU F, Hhiad, UM, 5. T HUERR IS K PR AR IR B R T E B T —— AN SR A . ARIBWOR SR A
SREBLSEAR, 2017, 49 (2) : 127-135 [Liu J-P, Ma C-D, Liu Y, et al. Quantitative study on the driving factors of marsh
change based in geographical detector: Case study on Small Sanjiang Plain. Journal of Northeast Normal University: Natural
Science, 2017, 49 (2) : 127-135]

[11] #MFES2,  MABREE, GO0, EE T AR A A I R TR R R KT ) 4 R R R T AT PR TS OR E R B ARRE R,
2019, 44 (4) : 57-63 [Sun Z-Q, Yang X-X, Zeng Y-J. Influence factors of spatial differentiation of tourism development level
in Chongqing based on geographical detector. Journal of Southwest China Normal University: Natural Science, 2019, 44 (4) :
57-63]

[12] Wang JF, Li XH, George C, et al. Geographical detectors-based health risk assessment and its application in the neural tube defects study of
the Heshun Region, China. International Journal of Geographical Information Science, 2010, 24: 107-127

[13] Wang JF, Zhang TL, Fu BJ. A measure of spatial stratified heterogeneity. Ecological Indicators Integrating, Monitoring, Assessment and
Management, 2016, 67: 250-256

[14] E3hUE, R4, HERREMLS: RESREE. MR, 2017, 72 (1) : 116-134 [Wang J-F, Xu C-D. GeoDetector:
Principle and prospective.  Acta Geographica Sinica, 2017, 72 (1) : 116-134]

[15] ARl B K. ARSI R E LA RRS X G AR e8RS . M. MMETMAALF, 2016 [Central South
University of Forestry and Technology . Report on Comprehensive Scientific Investigation of Danxiawutong County Nature
Reserve. Nanxiong: Department of Natural Resources of Nanxiong City, 2016]

[16] FA&k. FEMESF SRR AR X 2 R, miEwse. KW REARREEI KRS, 2018 [Hu C. A Study on Plant
Diversity Evaluation in Danxia Wutong Nature Reserve in Nanxiong City. Master Thesis. Changsha: Central South University of
Forestry and Technology, 2018]

[17) BRBE,  F%,  EHOR, %, SHEBSERECERT . P EEFAME R, 2018, 37 (2) : 46-49 [Chen L, Zhou H,
Wang M-Q, et al. Community characteristics comparison of Firmiana danxiaensis species. Chinese Wild Plant Resources, 2018,
37 (2) : 46-49]

[18] BRFHZAS.  FFELWEFE SRV E MY EERESRP AL R, #HIE%, 2019, 39 (7) : 1166-1173 [Ouyang J. The
ecological redlines of national rare and endangered species of Firmiana danxiaensis in the Danxia Mountain. Scientia Geographica
Sinica, 2019, 39 (7) : 1166-1173]

[19] Ouyang J, Luo XY, Simoncon SL et al. Determining the number and distribution of Firmiana danxiaensis, a rare and endangered plant
species in Danxiashan, South China, using DEM data and UAV technology. IOP Conference Series: Earth and Environmental Science. 2019,
227: 052005

[20] 48, JAHEW], BIM, . KAWEZXARRY X EICE DM X AESEGERME. BAESYIR, 2019: 30 (5) @ 1633-
1641 [Zhu Q, Zhou W-M, Jia X, et al. Ecological vulnerability assessment on Changbai Mountain Nature Reserve and its
surrounding areas, Northeast China. Chinese Journal of Applied Ecology, 2019, 30 (5) : 1633-1641]

[21] BE/N%, BEHER, BFRAE, %F. AR FUIHMESFXEHESNE M. LR E S, 2019, 47 (7) + 268-273
[Xiong X-G, Liao C-G, Chen Y-L, et al. Effects of geographical factors on vegetation coverage in north harbor economic
zone. Jiangsu Agricultural Sciences, 2019, 47 (7) : 268-273]

[22] =508, B4, PRk, % BEEEEAREYTESRELEmWEE. MALESFEHR, 2019, 30 (8) @ 2682-2690
[Li Z-P, ZhaoJ, Chen Y-B, etal. Spatial variation and driving factors of invasive plants in Fujian Province, China. Chinese
Journal of Applied Ecology, 2019, 30 (8) : 2682-2690]

(23] B,  FoLUE, AR T RN & 0K AR AR B RV R SR MERE R AR, 2016, 18 (6D ¢ 767-
778 [Liao Y, Wang X-Y, Zhou J-M. Suitability assessment and validation of Giant panda habitat based on geographical
detector. Journal of Geo-Information Science, 2016, 18 (6) : 767-778]

[24] 21583, wA,  WEE, A& T BRI A R L IR SO I A A SRR AR RS R R AT PHARIT O AR B AR
Wz, 2018, 54 (6) : 82-88 [Liang Q-X, Huang J, Xie X, et al. Study on tourism spatial differentiation characteristics and
influencing factors in northern slope of Tiabshan Mountains based on Geodetecto. Journal of Northwest Normal University: Natural
Science, 2018, 54 (6) : 82-88]

[25] BifE, MBS E, WWRE. 2010—2015 F =VLIFEAEHG W 208 7 TR AE RS2 R R 20 B . RTE RS BEBedk, 2020 (3) «
1-8 [He Q, Yang X-Q, Dai X-A. Variation characteristics and influence factors of net primary productivity of vegetation in the Three-
River Headwaters Region from 2010 to 2015.  Journal of Yangtze River Scientific Research Institute, 2020 (3) : 1-8]

[26] Bedkig, REME, ARE, . ARARAEHDIGRERZER LIS LEFSRR. BHLESY¥M, 2017, 28 (1) :
28-36 [Duan Y-Y, SongL-J, NiuS-Q, etal. Variation in leaf functional traits of different-aged Robinia pseudoacacia communities
and relationships with soil nutrients.  Chinese Journal of Applied Ecology, 2017, 28 (1) : 28-36]

[27] 2,  BER, EFEM, . HW LIPEEESEE SR MRE LR EEE R, TREXPE, 2019, 36 (3) @ 546-555
[Pei Z-L, Yang Q-K, Wang C-M, etal. Spatial distribution characteristic and its influencing factors of the vegetation cover of the
upper yellow river based on the geographical detector.  Arid Zone Research, 2019, 36 (3) : 546-555]

[28] oA, M, RI\K, %, BHLATLEMANFE S REDREE DN EANES.  MAESY¥HR, 2006, 17 (9)
1699-1704 [Fu W-G, LiP-P, WuY-Y, etal. Diurnal dynamics of microclimate at different succession stages of vegetation comm
unities in inner-river wet land of Zhenjiang City. Chinese Journal of Applied Ecology, 2006, 17 (9) : 1699-1704]


User
高亮

User
高亮

User
高亮


